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A great  many reasons have been gut  f o r t h  i n  attempting t o  explain the dramatic 
reduct ion i n  highway f a t a l i t i e s  ohserved t o  have begun i n  January 1974, the 
o f f i c i  a1 date o f  the imposi t ion of the 55 mph National Raximum Speed L i m i t  
(NMSL). The t r a f f i c  sa fe ty  l i t e r a t u r e  contains a wide range o f  c o n f l i c t i n g  
views as t o  the causal fac tors  and magnitudes o f  these reductions i n  highway 
f a t a l i t i e s .  These views range from the e n t i r e  reduct ion t o  hal f  of the reduction 
i n  highway f a t a l i t i e s  being a t t r i bu tab le  t o  the lower speeds. A recent National 
Safety Council repor t  11 claims t h a t  "reduced speeds s t i l l  are a major factor  
i n  keeping down the dezth t o ta l ,  accounting for  44 percent o f  the di f ference 
between actual and expected t o t a l s  f o r  1977. I n  numerical terms, there would 
have been 5,550 addi t iona l  deaths i n  1977, i f  there had been no 55 mph laws, 
and consequently no reduced speeds .I8 

The fo l low ing  repor t  contains an analysis o f  the l i f e  saving benef i ts  r esu l t i ng  
from the 55 mph NMSL from 1974-1979. Monthly f a t a l i t y  data from 1970-1979 
was used i n  a t ime ser ies model t o  a r r i v e  a t  the estimated safe ty  benef i ts  
( 1 ives saved). The t ime ser ies model re la tes  chanqes i n  monthly f a t a l i t i e s  
t o  changes i n  monthly vehic le mi les traveled, in t roduc t ion  of safe ty  improvements 
and the implementation of the 55 mph NMSL law. 

Increases i n  highway f a t a l i t i e s  i n  1976-1979 compared t o  the 1974-1975 l eve l  
led t o  a deta i led examination and analysis of the composition o f  these f a t a l i t i e s  
i n  order t o  determine possible causes f o r  the increases. Based upon the 
avai lable data, i t  was concluded t h a t  55 mph compliance had eroded somewhat 
i n  1977 and 1978 thus r e s u l t i n g  i n  some f a t a l i t y  increases. 

The s t a t i s t i c a l  t ime ser ies model estimated annual l i f e  saving bene f i t s  as 
fo l lows: 

LIVES SAVED 



THE EFFECTIVEMESS OF THE 

55 HPH NATIONAL WIM SPEED LIMIT 


AS A LIFE SAVIS BENEFIT 


In t roduc t ion  

S ix  years have elapsed since the passage of the 55 mph NMSL. A la rge number 
o f  studies regarding both the f ue l  saving and safety benef i ts  o f  t h i s  law 
have been published. A review o f  the t r a f f i c  safe ty  l i t e r a t u r e  reveals (1) a 
great  va r i a t i on  i n  the  estimated safe ty  benef i ts  of t h e  55 mph NMSL, and 
( 2 )  a lack o f  nat ional  l eve l  evaluations covering the t o t a l  per iod since 

implementation. 


Tlis National Highway T r a f f i c  Safety Administrat ion (NHTSA) s t rong ly  supports 
the 55 rnph NMSL and bel ieves t h a t  i t  i s  one o f  the most e f f e c t i v e  countermeasures 
t o  have been used i n  reducing highway f a t a l i t i e s .  I n  a memorandum by Joan Claybrook, 
NHTSA Administrator, dated J u l y  6, 1977, l i f e  savings r e s u l t i n g  from the 
55 mph NMSL were estimated t o  be between 4,000 and 5,000 per year based upon 
analyses up t o  t h a t  time. I n  October 1979, an NHTSA/FHWA Task Force was 
establ ished t o  review a l l  previous studies o f  the safe ty  bene f i t s  o f  the 
55 mph NMSL and develop a technical  repor t  i nd i ca t i ng  a consensus o f  the 
safe ty  benef i ts .  Due t o  the lack o f  v a l i d  updated studies, and di f ferences 
of opin ion among task force members, on ly  a survey repo r t  contain ing a range 
o f  l i f e  saving estimates was released. It i s  s t rong ly  f e l t  by the authors 
o f  t h i s  paper, t h a t  the safety bene f i t s  of t h e  55 mph NMSL have been underesti-  
rnated and i t i s  the purpose o f  t h i s  paper t o  present the authors' views and 
conclusions. 

The Nature o f  Speed 

Any analysis of the effect iveness o f  a nat ional  speed reduct ion program such 
as the 55 mph NMSL should be accompanied by a discussion o f  the  nature o f  
speed and why one should expect reductions i n  f a t a l i t i e s  and serious i n j u r i e s  
res u! t ing from a reduct ion i n  speed. 

The t r a f f i  c safety l i t e r a t u r e  i s  rep le te  w i t h  s t a t i s t i c a l  analyses o f  the 
e f fec t  of speed and speed changes on accidents and i n j u r i e s .  A most w ide ly  
c i t e d  study conducted by Solomon -2/ ind icates that :  

o 	 Accident seve r i t y  increased as speed increased, espec ia l l y  a t  speeds 
exceeding 60 mph. 

o 	 The f a t a l i t y  r a t e  was highest a t  very high speeds and lowest a t  

about the  average speed. 


o 	 The accident involvement r a t e  and the i n j u r y  and proper ty  damage 
ra tes were highest  a t  very low speeds, lowest a t  about the average 
speed o f  a l l  t r a f f i c  and increased a t  the very high speeds, p a r t i c u l a r l y  
a t  n ight .  Thus, the greater the  v a r i a t i o n  i n  speed o f  any veh ic le  
from the average speed o f  a l l  t r a f f i c ,  the greater i t s  chances 
o f  being involved i n  an accident. 



3ne can concl~jde tha t  as speed increases from the average speed, accident 
involvement ra tes  and sever i t y  of i n j u r i e s  increase. Why does t h i s  occur? 
What f ac to r s  i n  the speedhafety re la t ionsh ip  cause these events t o  take 
place? The simplest element of the speed/safety re la t ionsh ip  which can be 
i so la ted  i s  the concept of the d iss ipa t ion  o f  k i n e t i c  energy r e s u l t i n g  from 
an accident. Energy i s  calculated using the vehicle mass, a constant and 
the soeed of the vehicle, a var iab le  under the cont ro l  of the d r i ve r .  
Wadsworth 3/ defines a motor vehic le accident as an unwanted ra te  o f  exchange 
o f  kinetic-energy qiven by the fo l low ing  formula: 

K i n e t i c  Energy = 4Mass x 

Any increase i n  speed ( ve loc i t y )  increases the k i n e t i c  eneray t o  be dissipated 
by the squaw o f  tha t  ve loc i t y  ra ther  than the ve loc i t y  i t s e l f .  For example, 
a 20 percent increase i n  speed from 50 t o  60 mph w i l l  r e s u l t  i n  a 44 percent 
increase i n  k i n e t i c  ener9.y t o  be dissipated, thereby increasing the sever i t y  
o f  accidents and associated i n j u r i e s .  

For any given ins tant  o f  time, t r a f f i c  f low.on a segment o f  road can be describ- 
ed by a t  l eas t  two important s t a t i s t i c a l  measures: the  mean o r  averaqe speed 
and va r i a t i on  i n  speed, usual ly  expressed by the standard dev ia t ion of  the 
speed d i s t r i bu t i on .  Solomon showed emp i r i ca l l y  t h a t  the qreater the  va r i a t i on  
i n  speed from the average speed o f  a l l  t ra f f i c ,  the greater the chance o f  
being involved i n  an accident, hence a higher accident involvement rate.  
R. Michaels 4/ showed tha t  both accident involvement ra tes  as wel l  as i n j u r y  
and fa ta l i t y - ra tes  vary d i r e c t l y  w i t h  changes i n  the  standard dev ia t ion o f  
t r a v e l  speeds. As one approaches the average speed, the accident involvement 
ra tes  are minimized. 

E. Hauer 51 concluded tha t  there i s  a very stronq co r re l a t i on  between Solomon's 
involveme?it ra te  curves and the number o f  passive and ac t i ve  overtakings 
by passing and passed vehicles. Based upon a mathematical formulation, he 
concludes t h a t  the number o f  overtakings i s  minimal when vehicles t r ave l  
a t  the median speed*. As a vehic le departs from the median speed i n  e i t he r  
d i rec t ion ,  i t  i s  e i t h e r  overtaken by or  i t overtakes other vehicles. The 
greater the departure, the greater the number o f  overtakings. The most impor-
tan t  considerat ion however, i s  t h a t  overtakings vary d i  r e c t l y  v i  t h  the mafrni tude 
o f  the deviat ions from the median speed, which i n  t u r n  leads t o  veh ic le  c o n f l i c t s  
r e s u l t i n g  i n  increased accident involvement rates. 

Empir ical ly ,  there i s  very strong evidence t ha t  as the average speed decreases, 
a corresponding decrease i n  the  standard dev ia t ion  i s  noted. I n  an analysis 
conducted by C e r e l l i  6/, a reduct ion i n  the standard dev ia t ion o f  veh ic le  
speeds was noted on a11 major r u r a l  highway systems a f t e r  the  55 mph NMSL 
was imposed. This was accomplished by g rea t l y  reducing the number o f  vehic les 
t r ave l i ng  a t  higher speeds thereby compressing speeds toward a lower average 
speed. Although there i s  m ana ly t i c  or theore t i ca l  basis f o r  p red i c t i ng  
the reduction i n  speed va r i a t i on  r e s u l t i n g  from a reduct ion i n  average speed, 

* Ihe median speed i s  defined as t ha t  speed a t  which hal f  o f  the d r i ve rs  

are t rave l ing  above and half  are t r ave l i ng  below. 




i t can be shown empi r i ca l l y  t ha t  the  resu l t i ng  compression o f  higher speeds 
resu l t s  i n  a smaller standard deviat ion and hence less dispersion among the 
ind iv idua l  vehic le speeds. Less speed var ia t ion  i n  t u r n  resu l t s  i n  a smaller 
number o f  overtakings which decreases the probabil it i e s  of crash involvement. 

In sumnary, based upon the evidence, i t can be argued t h a t  lower, uniform 
speeds, acceptable t o  the pub1 i c  and properly enforced, produce lower accident 
involvement rates.  I n  addition, lower speeds also r e s u l t  i n  less severe 
i n j u r i e s  i n  the event of an accident. 

A Nat ional  Experiment 

Since the imposit ion o f  the 55 mph NMSL, the motor vehic le d r i v i n q  publ ic  
has had s i x  years t o  modify i t s  d r i v i ng  behavior i n  keeping w i t h  the l e t t e r  
or s p i r i t  o f  the 55 mph NMSL. If any modif icat ion o f  t h i s  behavior has taken 
place, i t  should bc evident i n  the accident s t a t i s t i c s  co l lec ted  dur ing t h i s  
t ime frame. Based upon the previous speed discussion, one should expect 
t o  observe nat ional  reductions i n  accidents, f a t a l  i t i e s  and i n j u r i e s  on those 
roads af fected by the 55 mph NMSL, along w i t h  reductions i n  speed. 

One can view t h i s  as a simple pre/post experiment comparing accident s t a t i s t i c s  
before and a f t e r  the imposit ion o f  the law f o r  s ign i f i can t  changes i n  accident 
jevels. However, many events took place during the  s i x  .year per iod which 
precludes one from performing a s imp l i s t i c  analysis o f  speed reduct ion e f fec t i ve -  
ness. Spec i f i ca l l y ,  highway, vehic le and d r i ve r  improvements are con t i nua l l y  
being introduced i n  small increments and must be accounted for. S u f f i c i e n t l y  
large changes i n  the amount o f  t rave l  as measured by vehic le  mi les t rave led 
(VMT) have taken place over the per iod t o  be considered an important fac to r .  
From 1970-1979, VMT increased over 33.5% (from 11,181 t o  14,931 hundred m i l l  i on  
mi les).  From 1976 on, over h a l f  o f  the States repealed t h e i r  mandatory motor- 
cycle helmet laws resu l t i ng  i n  a decrease i n  helmet use and an increase i n  
the frequency of fa ta l  head i n j u r i e s  7/. The mix of veh ic le  s ize has been 
s tead i l y  changing from the larger f u l l  s ize cars down t o  the  compact and 
sub-compact sizes thereby increasing the po ten t ia l  f o r  increased seve r i t y  
o f  i n j u r y .  Smaller cars o f fe r  less protect ion i n  t h a t  t he  k i n e t i c  energy 
d iss ipat ion takes place over a smal l e r  surface. Theref ore, greater c o l l  apse 
and higher i n j u r y  sever i t y  can be expected. Also, some analysts c la im t h a t  
the recession o f  1975 has had s i gn i f i can t  impact i n  reducing f a t a l i t i e s  dur ing 
t h i s  per iod 8/. I n  addi t ion t o  these confounding factors, accident data i s  
not ava i l  able f o r  55 mph versus non-55 mph roads dur ing the pre and post 
eval ua t i  on periods. 

Evaluation Approach 

A s t a t i s t i c a l  approach using t ime ser ies analysis 9/ was selected t o  der ive 
an impact estimate of t h e  55 nph NMSL as a l i f e  saying bene f i t .  The per iod  
c ~ v e r e d  i s  the 1970 through 1979 t ime frame using nat iona l  monthly f a t a l i t i e s  
as the impact measure. The approach taken i s  t o  evaluate the  basel ine f a t a l i t y  
leve l  (non-55 rnph per iod) for  1970 through 1973 and compare it t o  the 1974 
through 1979 f a t a l i t y  l eve l  (55 mph per iod) considering the confounding fac to rs  
previously mentioned. The u l t imate r e s u l t  w i l l  be the development o f  a s t a t i s t i -
cal  evaluation model which contains a l l  o f  the  fac to rs  considered t o  s i g n i f i -  



can t l y  a f f e c t  f a t a l i t i e s  f o r  the ten year per iod 1970 through 1979 t o  determine 
the steady s ts te  or averase chanae a t t r i bu tab le  t o  the 55 mph NMSL. Further 
de ta i led  analysis w i l l  be performed on the  1975 through 1979 data t o  ad just  
the steady s ta te  change due t o  the change i n  the degree of 55 mph noncompliance 
which may have taken place during t h i s  t ime frame. 

The s t a t i s t i c a l  model consists o f  a mathematical r e l a t i onsh ip  which excresses 
the degree t o  which the safe ty  index, veh ic le  miles t rave led (a measure o f  
the volume of t r ave l  a c t i v i t y )  and the presence o f  the reduced speed l i m i t ,  
a f fec ts  monthly f a t a l i t i e s  during the nine year per iod from January 1970 
-December 1979. A l eas t  squares s t a t i s t i c a l  technique known as Box-Tiao 
In te rven t ion  Analysis 10/ was u t i l i z e d  f o r  the mu l t i va r i a te  analysis t o  minimize 
the va r i a t i on  betweenfFie model and actual data. The mathematical expression 
known as the  t ransfer  funct ion re la tes  the t ime ser ies  VMT, speed, and sa fe ty  
index t o  f a t a l i t i e s .  

One o f  the problems associated w i t h  the analysis o f  t ime ser ies  accident 
data (data co l lec ted  over equal t ime i n te r va l s )  i s  t h a t  the  data tends t o  
be dependent. This means tha t  each paint  could be cor re la ted  w i t h  previous 
data po in ts .  For example, seasonal i ty  and trends i n  the  data represent depen- 
dence or autocorrelat ion. I n  the case o f  12-month seasonality, each data 
po in t  i s  r e l a ted  t o  a data po in t  occurr ing 12 months previously.  High and 
low accident volumes occur during various months o f  the year, which cause 
a seasonal pat tern .  Trends a1 so represent dependence and autocorre l  a t  i o n  
i n  t ha t  the data points i n  an upward trend f o r  each month are genera l ly  numeri- 
ca l  l y  la rger  than the previous month. Therefore, each month's accidents 
can be expressed as a funct ion o f  the previous month's accidents. Data depen- 
dence or  autocorre la t ion must be accounted for  before any meaningful analysis 
can be conducted. The Box-Jenkins Time Series Analyses 9/ approach has been 
used t o  determine the  t ime ser ies parameters and t he  tra?isfer func t ion  estimates. 

This technique i s  a general izat ion o f  the l i n e a r  regression model: 

where the basic assumption t ha t  the covariance ( e  ,e ) = 0 f o r  i f j  represents 
a severe cons t ra in t  f o r  app l i ca t ion  t o  t r a f f i c  ac l id4n t  data due t o  f ac to r s  
such as seasonality. The Sox-Jenki ns technique re1 i e s  heav i l y  on the autocorre- 
l a t i o n  func t ion  (ACF) fo r  the  i d e n t i f i c a t i o n  of the  c o r r e l a t i o n  (normalized 
covariance) structure;  and permits the parsimonious use o f  t ime ser ies  parameters 
t o  account f o r  t h i s  dependence. Parsimony i s  the  p rac t i ce  o f  using the  l eas t  
possib le number of parameters for adequate representat ion. 

Design Approach 

An ideal  design approach for  the evaluation model would produce a measure 
o f  the change i n  the f a t a l  and i n j u r y  accident l eve l s  before vs. a f t e r  the  
imposit ion o f  the 55 mph NMSL on two sets o f  roads: those roads whose speed 
l i m i t s  were reduced t o  55 mph versus those roads whose speed 1 i m i t  remained 
unchanged, f o r  the per iod 1970 through 1979. A comparison of the changes 
i n  leve l  would then lead one t o  conclude whether t h e  55 mph NMSL was an e f fec -  
t i v e  l i f e  saving countermeasure. Since t h i s  design must be t rea ted  as a 



---- 

q~asi -exper imenta l  design, i.e., one i n  which the sampling u n i t s  beinq measured 
are lli~tselected a t  random, a  mu1 t i p l e  time ser ies desian i s  most su i ted  
f c r  cont ro l l 'na  against a11 threats  t o  i n t e rna l  v a l i d i t y  111. I n  a  mu l t i p l e  
t i m p  ser ies design, two or more t ime ser i c s  are examined =fore and a f t e r  
some in te rven t ion  po in t  ( imposi t ion o f  the  55 mph NMSL) t o  determine i f  a 
chznqe ir trend or a  change i n  the leve l  o f  f a t a l i t i e s  has occurred i n  the 
ex?e.!rnenta: t i m e  ser ies without a  corresponding change i n  a  comparison series. 
I f  5 0 ,  cne car then conclude w i t h  some s t a t i s t i c a l  confidence t ha t  the change 
was due t o  tne in te rven t ion  ef fect ,  provided the in te rven t ion  was the on ly  
e f f e c t  beainning i n  1974 and continrrinq through the e n t i r e  t ime period. 

This approach has been successful ly  appl ied t o  the analysis o f  State f a t  a1it.v 
data, where the data could be segregated by posted speed l i m i t  12,13/. 
However, i a  t h i s  case, since f a t a l i t i e s  could not he separated b y s t e e  
speed l ' v i t  roa+, t o t a l  f a t a l i t i e s  were used as the impact measure. The 
assumption i s  tha t  if any impact resu l ted from the  imposi t ion o f  the  55 mph 
NVSi, ;t wt~uld oe re f lec ted  as a change i n  the leve l  o f  f a t a l i t i e s  nn 55 
mph posted roads which are embedded i n  t o t a l  f a t a l i t i e s .  I n  addit ion, due 
t o  the lack of monthly i n j u r y  accident data, i t  was not possih le t o  measure 
t.lw e f fec t  of the 55 mph NMSL on the i n j u r y  accident leve l .  

Evo?utim of  the 55 WH Evaluation Uodel 

!n the development o f  a  s t a t i s t i c a l  model, an impact measure i s  selected 
rfh'cb r e f l e c t s  the u l t imate measure o f  the process or svstem beinq evaluated. 
I f ipg t  measures or  explanatory var iables are selected which l o q i c a l l y  a f f e c t  
the impact measure. The s t a t i s t i c a l  analysis generates the re la t ionsh ips  
between the explanatory var iables and the impact measure. The goal i s  t o  
exp la in  as mi zh of the va r ia t ion  i n  the impact measure using the l eas t  nunber 
o f  l o g i c a l  1.y re la ted  explanatory variables. 

The purpose o f  t h i s  par t  o f  the analysis was t o  der ive an evaluat ion model 
which y ie lds  an est imate o f  the l i f e  saving bene f i t s  a t t r i b u t a b l e  t o  t he  
55 mph NMSL. The f i n a l  model should r e l a t e  f a t a l i t i e s  t o  fac to rs  a f f e c t i n g  
f a t a l l t i e s  over time. The f i r s t  step i n  the  process was t o  develop a un i va r i -
ate model f o r  f a t a l i t i e s  which i s  based so le l y  on i t s  awn past h is to ry .  
The un iva r ia te  model can only be used t o  forecast fu ture  a c t i v i t y  based e n t i r e l y  
on the past; i t  cannot r e l a t e  the e f f e c t  o f  one var iab le  t o  another. However, 
the analyst gains a be t t e r  understanding o f  the t ime ser ies  cha rac te r i s t i c s  
o f  f z t a l i t i e s  from the rleconposition o f  the raw data. F igure 1 i s  a  araph 
o f  monthly f a t a l i t i e s  w i t h  i t s  12 month moving average. 



FIGURE 1 

U. S. Total Fatalfiles 
30-08y Definition 


With 12 Month Moving Avc~sge 


Two observations are imnediately evident: 

o The series i s  dominated by a d i s t i n c t  seasonal pat tern /annual 
cycle), and 

o There was an unusually large drop i n  f a t a l i t i e s  between 1973 and 
1974. 

I n  addition, the years 1974-1976 were a t  approximately the same level, w i th  
upward growth during 1977-1978, and a level ing o f f  o f  f a t a l i t i e s  i n  1979, 
Figure 2 i s  a graph of the autocorrelation function (ACF) o f  raw f a t a l i t i e s .  



FIGURE 2 

Graph Of Autocorrebtbn Function Of Fataliths 

. l o  
2 4 6 8 10 12 14 16 18 20 22 24 

Time Lags 

The nondecaying s inusoidal  wave pattern, w i t h  a  per iod o f  12 t ime lags (months) 
i s  charac te r i s t i c  o f  the  seasonal pa t te rn  evident i n  F igure 1. The ser ies  
i s  nons ta t ionarp  i n  tha t  there appears t o  be a  sustained high co r re l a t i on  
w i th  previous observations at, f o r  example, 12 month i n t e r v a l s  ( i  .e., observa-
t i o n s  a t  tinbe per iod t are correlated w i t h  t ime periods t-12, t-24, t-36, 
etc. ) . This nons ta t ionar i t y  was el iminated by performi ng a  12 month seasonal 
d i f fe rence o f  the f a t a l i t y  data: 

producing the ser ies depicted i n  F igure 3  i n  deviat ions from the mean. 

" Where the p r o c e s m o t  remain i n  equ i l i b r ium about a  constant mean 
-3 
l c v c l  i.e., having no natural  mean. -9/ 



FIGURE 3 

I 

U. S. Total Fatakities 
( 7 2  Month Differenced) 

The seasonal pattern has disappeared from the series, as expected fa1 though 
high corre lat ion s t i l l  exists at  l ag  12, but not lags 24, 36, etc.). The 
large drop i n  f a t a l i t i e s  that occurred between 1973-1974 i s  manifested as 
large negative deviations f o r  the d i f f e r e ~ c e d  data '749'73. 

The leve l ing  o f f  o f  f a t a l i t i e s  during 1975-1976 i s  evidenced by the next 
two years of data, and the growth during 197791978 i s  represented by the  
high concentration o f  pos i t i ve  deviations during '77-'76 and '78-'77. The 
autocorrclation function o f  the seasonally differenced series appears i n  
Figure 4. 



FIGURE 4 


Graph Of Autocorrehtbn Function W (7-8 12) Y. 


This slowly decaying ACF, which indicates a high degree o f  s e r i a l  cor re la t ion,  
resul t c  mostly from the large negative deviat ions dur ing '74-'73, and suggests 
a change i r ~leve l  i n  t h i s  series. This can be accounted f o r  i n  e i t he r  one 
o f  two ways: 

(1j 	 a regular d i f ference o f  the already seasonally d i f ferenced series; o r  
( 2 )  	 through the in t roduct ion o f  exogenous (external  ) variables i n  the 

form of a mu1 t i v a r i a t e  analysis. 

For the univar i a te  analysis, a regular d i f ference 

was taken producing the ser ies i n  Figure 5 



U. S. Totat FataMks 

(12 Month And Regular Differencing) 


zt - zt-i - zt-r2 + zt-13 

The series no longer exhibits concentrations o f  large negative and posi t ive  
deviations . S t a t i  onar i ty  has been achieved by approprf a t e  differencing, 
t h i s  being supported by the ACF i n  Figure 6. 

FIGURE 6 

Graph Of Autocorrebtion Fmctkn (7-B)(7-B 12)Y, 



S i g n i f i c a n t  cor re la t ions (spikes) appear a t  lags 1 and 12, but i n  general, 
the ACF i s  zero elsewhere, w i t h  no d iscern ib le  pattern. A t  t h i s  point, a 
t en ta t i ve  model was postulated which accounted for  the  spikes a t  t ime periods 
1 and 12. 

where Qi = moving average parameter o f  order i 

= Norm8lly and independelrtly d i s t r i bu ted  ervors NID (o,#),at referred t o  as white noise. 

Usi nq a least  squares procedure, the parameters o f  the model were estimated 
as fo l lows: 

The numbers i n  parentheses below (o r  above) the  equation represent standard 
er rors  o f  the estimate. This convention w i l l  be used throughout the paper. 
Diagnostic checks appl ied t o  the residual  ser ies  revealed no model inadequacies, 
thus t h i s  was the f i n a l  un ivar ia te  model f o r  monthly f a t a l i t i e s .  

I n  the next phase of model development, an explanatory var iab le  f o r  the e f f e c t  
of the 55 mph NMSL was introduced as an in tervent ion var iab le  i n  the form o f  
zeros and ones t o  represent the absence o r  presence o f  t he  55 mph NMSL respect ively.  
The purpose of the in tervent ion var iahle was t o  detect  e i ther  a change i n  
trend or a change i n  leve l  o f  f a t a l i t i e s  occurr ing from November 1973 through 
December 1979. The e f f e c t  o f  t h i s  in tervent ion var iab le  (SPEED) contains 
the sun t o t a l  of a l l  o f  the e f fec ts  associated w i t h  the  implementation o f  
the 55 rnph NVSL, m., the e f f e c t  due t o  enforcement, pub l ic  informat ion 
and education,. etc., and not so le ly  the  e f f e c t  of posted speed l i m i t  signs. 
The months i n  which the 55 mph speed l i m i t  became e f f e c t i v e  i n  each State 
can be seen i n  Table 1-14/. 



TABLE 1 

Months i n  llhich 55-H Speed Limit  

Became Effective i n  the 50 States 


November 1973 
Connecticut 

December 1973 
Alaska 

January 1974 
Ar  3zona 

Delaware F lo r i da  Arkansas 
Hawaii Mary1 and Ca l i f o rn ia  
Massachusetts New Hampshire Idaho 
New Jersey North Caro 1 ina Ma1 ne 
New York North Dakota Nevada 
Oregon Pennsylvania Texas 
Rhode Is land V i r g i n i a  Utah 
Vermont West V i r g i n i a  Yisconsi n 
Washington 

February 1974 March 1974
~ ~ 

Colorado Alabama 
Geor g i  a I l l i n o i s  
Kentucky Indiana 
Louisiana Iw a  
South Carol ina Kansas 

Michigan 
Minnesota 
Miss iss ipp i  
M f  ssour i  
Montana 
Nebraska 
New Mexico 
Ohio 
Oklahoma 
South Dakota 
Tennessee 
Wyomi ng 

As can been seen, not a1 1 States reduced t h e i r  maximum speed l i m i t s  t o  55 
mph i n  the same month. Therefore, November 1973 was selected as the f i r s t  
date o f  in tervent ion nat iona l ly .  The dummy var iab le  SPEED (Xt) i s  a step 
funct ion characterized by: 

Xt  = 0, t < November 1973 
1, t 2 November 1973 

Since the u l t imate goal of the analysis was t o  r e l a t e  the in te rven t ion  var iab le  
X t o  f a t a l i t i e s  and since the f a t a l i t y  ser ies  must be seasonally d i f ferenced 
tb'induce s ta t ionar i t y ,  the fo l low ing  model was hypothesized: 



where : Yt = f a t a l i t i e s  i n  month t 

(1 - 812) = seasonal d i f fe renc ing  


Wo = impact o f  55 mph NtlSL 


Xt = 55 mph in te rven t ion  var iab le  


b = delay t ime before impact i s  f e l t  

nt = nofse series, o f  the  form used i n  t he  un i va r i a te  model 
f o r  t ime ser ies character is t ics  (ARIMA)  . 

Equation ( 5 )  can be rewr i t t en  as: 

Y, = roXt-b + Nt; where (1-B 12 ) Nt = nt. 

Figure 7 i s  a graph o f  (1-8 12) Xt, expressed i n  deviat ions from the  mean. 

FIGURE 7 

lnterventrbn Varhrblb Sped 
( f 2  Month Differenced Series) 



A comparison o f  Figure 7 w i t h  Fiaure- 3, ( I-B 12) Y , supports the appropriate- 
ness of Xt  i n  explain ing a t  l eas t  some o f  the  chakges t h a t  occurred between 
1973-1974. The f i r s t  step i n  the madel b u i l d i n g  process i s  the i d e n t i f i c a t i o n  
of the  form o f  the t ransfer  function, which encompasses functions w i t h  step 
changes (v (0 )  = w(B)) as wel l  as gradual ly  increasing e f f e c t s  ( d B )  = w(B)/ 
& (B ) ) ,  accounting f o r  any possib le delay t ime ( t -b )  between a c t i v i t y  and 
e f f ec t .  The crosscorrelat ion function fCCF) i s  used f o r  t ransfer  function 
model i d e n t i f i c a t i o n .  The CCF exh ib i ted a s t a t i s t i c a l l y  s i g n i f i c a n t  negative 
spike a t  lag 0 (November la731 and nothina elsewhere. The model f o r v  hypothesized 
contained j u s t  an w term t o  account f o r  a step change i n  f a t a l i t i e s .  A f t e r  
inspect ion o f  the A ~ Fo f  the noise ser ies (n  = Yt - wo I f t ) ,  a t en ta t i ve  
model was proposed w i t h  the  f o l  lowing estimates: 

D i agnostic checks of the residuals ind icated no model inadequacies. The 
55 mph NMSL law i s  estimated t o  have fo res ta l led  an average o f  687.41 f a t a l i t i e s  
per month between November 1973 - December 1979. 

There can be no doubt tha t  equation (6)  cons is t ing  o f  one in te rven t ion  and 
the noise ser ies i s  a simp1 i s t i c  representat ion o f  f a t a l i t i e s  from 1970-1979. 
However i s  the model a v a l i d  representat ion o f  what ac tua l l y  occurred? To 
answer t h i s  question, consider t he  "process" which generates f a t a l i t i e s .  
D u r i n ~the period 1970-1973, f a t a l i t i e s  were i n  a s ta te  o f  equ i l i b r ium (growing 
at  an average r a t e  of 700 f a t a l i t i e s  per year, o r  1.33%). I n  November 1973, 
the process was loshocked" by some in te rven t ion  r e s u l t i n g  i n  a change t o  a 
new but lower leve l .  During 1974-1976, f a t a l i t i e s  remained a t  t h i s  lower 
l eve l  i n  a s ta te  o f  equ i l ib r ium 145,196 -- 44,525 -- 45,523). Therefore, 
regardless o f  the  fac to rs  inf luencing f a t a l i t i e s ,  such as increased exposure 
due t o  increased vehic le mi les  t rave led and the increase i n  r e l a t i v e  safety, 
the process was transformed from one s ta te  o f  equ i l i b r ium t o '  another, bu t  
a t  a much lower leve l .  

The model represented by equation (6) does not r e f l e c t  changes i n  exposure 
leve ls  as measured by veh ic le  miles t rave led (VMT)  nor does it d i r e c t l y  account 
f o r  the e f f ec t  o f  the fuel  shortage o f  1973-1974. Since d i f f e ren t  regions 
o f  the country experienced fuel shortages a t  d i f f e r e n t  t ime per iods w i t h  
vary ing degrees, e x p l i c i t  m d e l  representat ion was considered un l ike ly .  
However, it was f e l t  t h a t  t he  in t roduc t ion  o f  t he  VMT var iab le  i n  the  model 
would account for changes i n  expnsure nation all.^, inc lud ina  the changes r e s u l t -  
i ng  from the f ue l  shortage. VMT data i s  generated by the  States using motor 
veh ic le  gasoline revenue and consum~t ion data and then suppl ied t o  the Federal 
Highway Admin is t ra t i  on (FHWA). Although not  a1 1 States fcT1-w a uniform 
procedure i n  der i v ing  these estimates, the data i s  assumeu LO 3e cons is te r t  
between years. 



Therefore, i n  order t o  account for  the  f ue l  shortage and exposure ( t r ave l  ) 
a new model was hypothesized o f  the form: 

yt  = w1 vt + wZ xt  + nt (7) 

where V t  = vehicles miles t rave led (x10 8) 

Monthly veh ic le  mi les t raveled (VMT) i s  p l o t t ed  i n  Figure 8. 

FIGURE 8 

U. S. Vehicle Mi&$ Travelbd 

With 12 Month Moving Average 


(FHWA-Traffic Vo/ume Trends-Table SA) 


l&r 

With the exception of 1974 and 1979, t he  ser ies  i s  increasing over time. 
Inspect ion of the autocorre la t ion funct ion (ACF) sugqested t h e  need f o r  a 
seasonal (12 month) difference as depicted i n  Figure 9. 



FIGURE 9 

U. s.Total VMT 
(12Month Differenced Senhs) 

The large negative deviations occurring during the dif ferenced periods o f  
1974 and 1979 indicate  the reductions i n  t rave l  during these years. An August 

1975 NHTSA Technical Report -6/ makes the fol lowing observations on the change 

i n  VMT durinq 1973-1974. 


TABLE 2 

PERCENT CHANGE IN INDIVIDUAL MONTHLY TRAVEL 1974 vs. 1973 

Jan Feb Mar Apr May Jun Jul Auq Sept Oct Nov Dec 

kin Rural -6.6 -9.6 -9.0 -5.7 -3.6 -3.2 -1.5 -1.4 -2.7 -1.4 -2.9 6:9 

jcal Rural -3.8 -5.1 -4.0 -2.4 -1.3 -1.4 -0.1 -1.0 -0.8 0.6 -1.0 4.2 

.ban -2.9 -8.4 -7.7 -4.2 -2.9 -2.4 -1.0 0 .8  -1.3 -1.1 -0.6 4.4 

I1 Systems -4.2 -8.5 -7.7 , -4 .5  -3.0 -2.6 -1 .1  -1 .1  -1.8 -1.0 -1.4 5.2 1 
i 



PERCENT CHANGE I N  CWLATIVE MONTHLY TRAVEL 1974 vs. 1973 

r 
Jan Feb Mar Apr Way Jun Jul Aug Sept Oct Nov Dec 

Main Rural -6.6 -8.1 -8.4 -7.7 -6.7 -6.0 -5.3 -4.7 -4.5 -4.2 -4.1 -3.3 

Local Rural -3.8 -4.4 -4.3 -3.7 -3.2 -2.8 -2.4 -2.2 -2.0 -1.8 -1.7 -1.3 

Urban -2.9 -5.6 -6.3 -5.8 -5.1 -4.7 -4.1 -3.7 -3.4 -3.2 -3.0 -2.4 

A l l  Systems -4.2 -6.3 -6.8 -6.2 -5.5I -4.9I -4.3 -3.9 -5.6 -3.4 -3.2 -2.6 

"The basic facts depicted i n  these tables are: 

(1)  	 Reduction i n  travel, which started i n  Ju ly  1973, continued through November 
1974, and averaged 2.6 percent f o r  the year. 

( 2 )  	 The reduction was oreater i n  main ru ra l  than i n  urhan and local  r u r a l  
areas. 

( 3 )  	 The reduction was more severe during the months o f  January through March, 
w i th  a peak i n  February o f  8.5 percent." 

I t  i s  also worth noting the s i m i l a r i t y  between the seasonally differenced 
VMT series and the seasonally differenced f a t a l i t y  series during '740' 73. 
(Figures 3 and 9) 

The f i n a l  un ivar ia te model dorsved from the VMT series was: 

The use o f  VMT as an independent variable appears j u s t i f i e d  both from an 
exposure point  o f  view and a b i l i t y  t o  account f o r  f ue l  shortages. This was 
fur ther  supported when the cmsscorrelat ion w i th  f a t a l i t i e s  which yielded 
a s t a t i s t i c a l l y  s ign i f i can t  spike a t  lag zero o f  .46 (approximate standard 
error o f  .11).  A t ransfer funct ion/ in tervent i  on model usinq f a t a l i t i e s  as 
a function of VMT and SPEED, i s  depicted i n  equation (9): 



The estimate of 1 ives saved due t o  t he  55 mph NMSL rose from 687 (equation 
( ' 6 ) )  t o  866. A close invest igat ion o f  the impl icat ions o f  t h i s  model w i l l  
explain how t h i s  change came about. Equation (9) explains f a t a l i t i e s  as a 
funct ion o f  vehic le miles traveled, an in tervent ion var iab le  f o r  speed l i m i t  
and t ime ser ies character is t ics  . As mentioned ear l  i e r ,  VMT i s  a pred~minan t 1y 
increasing series. Thus the impl icat ion i s  tha t  f a t a l i t i e s  should also be 
increasing due t o  increased exposure. This i s  graphica l ly  portrayed i n  Figure 
10, a forecast  o f  f a t a l i t i e s  as a funct ion o f  VMT only. 

FIGURE 10 

Forecast Of Fataliths As A Firnctbn W VMT 

The coe f f i c i en t  (2.41) f o r  VMT i n  equation (9) can be considered as a f a t a l i t y  
r a te  f o r  the 1970-79 time period. For every change o f  100 m i l l i o n  veh ic le  
mi les  t raveled on the average a change o f  2.41 f a t a l i t i e s  can be expected. 
However, because t h i s  f a t a l i t y  r a t e  i s  calculated as a constant, i t  does 
not consider the dec l in ing f a t a l i t y  r a t e  tha t  ac tua l l y  occurred and therefoiae, 
overstated the number o f  f a t a l i t i e s  due t o  exposure o r  VMT. The speed l i m i t  
dumny var iable operates i n  a decrimenting manner such t ha t  the greater the 
number o f  f a t a l i t i e s  generated by the constant f a t a l i t y  rate,  the  greater 
the negative e f f e c t  would be evidenced by the speed l i m i t  dumny variable. 
As a r e s u l t  o f  t he  VMT constant, a higher negative coe f f i c i en t  was ca lcu la ted 
t o  counteract the overstated expected f a t a l  i t i e s  due t o  increasing VMT which 
led  t o  an overstatement o f  55 mph NMSL impact. 

This observation l ed  t o  the conclusion tha t  the model w i t h  both VMT and SPEED 
was not adequate i n  explain ing the behavior o f  f a t a l i t i e s .  

As a r e s u l t  of the establishment o f  the U.S. Department o f  Transportat ion, 
automotive safety  standards, d r i ve r  education and t r a i n i n g  programs, highway 
design and construction improvements have had a very p o s i t i v e  impact on the 
q u a l i t y  of t rave l  i n  terms of safety. When one observes a s t e a d i l y  dec l in ing  



f a t a l i t y  r a t e  ( f a ta l i t i e s / lOO m i l l i o n  VMT) s ince 1968, i t  i s  reasonable t o  
conclude t ha t  the in t roduct ion o f  these factors has cont r ibuted t o  t h i s  decline. 
A t h i r d  var iab le  was introduced t o  account for  the d i f f e r e n t i a l  changes between 
VMT and f a t a l i t i e s .  This var iable represents a measure o f  safety. An increase 
i n  VMT, acconpanied by no change i n  f a t a l i t i e s  w i l l  cause a reduct ion i n  . 
the f a t a l i t y  r a t e  per hundred m i l l i o n  VMT, i.e., an increase i n  safety. 
F igure 11 i s  a graph of VMT and f a t a l i t i e s ,  indexed w i t h  1967 as the base. 

Figure 11 

Fa talities and Vehicle Miles Truvehd 
(1967 = 1.00) 

Years 

The shaded -area from 1967 through 1973 represents the qrowth i n  VMT over 
and above the growth i n  f a t a l i t i e s ,  i.e., f a t a l i t i e s  f o r e s t a l l e d  due t o  an 
increase f~ r e l a t i v e  safety on the nat ion's roads ( lower p r o b a b i l i t y  of a 
f a t a l i t y  per given VMT). I n  1974, the la rge  reduct ion i n  f a t a l i t i e s  occurred 
independent from the  increased safe ty  on the  roads. To i l l u s t r a t e  t h i s  po in t ,  
a f a t a l i t y  index p ro jec t ion  i s  shown i n  F igure 11. I t  should be noted t ha t  
the area between the  VMT index and the  f a t a l i t y  p ro j ec t i on  index (sa fe t .~ )  
was s t i l l  increasing through the l a t e  1970's. C r i t i c s  o f  the 55 mph NMSL 
have proposed t h a t  up t o  50% o f  the f a t a l i t y  reduct ion i n  1974 should be 
a t t r i bu ted  t o  increased safe ty  i n  the areas of motor veh ic le  and highway 
improvements. This does not fo l low from F iqure 11. F igure  11 seems t o  suggest 
t ha t  most ifnot a l l  o f  the reduct ion i n  f a t a l i t i e s  beginning i n  1974 should 



be a t t r i b u t e d  t o  reduced exposure (VMT) i n  1974 and t he  55 mph NMSL. I n  
add i t i on  the safe ty  e f f e c t  was s t i l l  increasing. I n  order t o  account f o r  
t h i s  sa fe ty  ef fect ,  a  t h i r d  independent var iab le  i n  t he  form o f  the f a t a l i t y  
r a t e  was introduced. A major problem w i t h  using the f a t a l i t y  r a t e  as a  SAFETY 
INDEX was t h a t  i t  also included a change t o  a  lower leve l ,  presumably caused 
by the 55 mph NMSL. 

FIGURE 12 

FataRy Rate 

Per Hundred Million VMT 


(With 12 Month Moving A m p )  


5.40 

This change i n  l eve l  and an i n te r rup t i on  o f  the smooth downward t rend o f  
the f a t a l i t y  r a t e  can be seen i n  Figure 12. The 12 month d i f ferenced ser ies  
i s  depicted i n  Figure 13, w i t h  the now f a m i l i a r  pa t t e rn  o f  negat ive dev ia t ions 
dur inq '74- '73 .  



This was presumed to  resu l t  from t o  the 55 mph NMSL, since the series has 
already been normal ized f o r  exposure (mi  leage) . An intervent ion model was 
developed f o r  the f a t a l i t y  rate/speed l i m i t  re lat ionship,  t o  determine the 
necessary adjustment t o  be made for the change i n  level  due t o  SPEED. 

The reduction i n  the f a t a l i t y  ra te  i n  1974, beyond the expected trend, was 
estimated to  be .575. This estimate (.575) was added t o  each observation 
i n  the f a t a l i t y  ra te series beginning i n  November 1973, t o  a r r i ve  a t  .an adjusted 
f a t a l i t y  ra te ca l led SAFETY f o r  the t o t a l  period 1970-1979. 



FIGURE 14 

Comparison Of Fatality Rate 

Per 100 Million VMT And Safety Index 


With 12 Month Moving A vwage 


Adjusted Safety Index 

Figure 14 portrays the adjusted safety index project ing what would have occurred 
had there been no 55 mph NMSL. This series was used i n  t h e  f i n a l  evaluation 
model, t o  offset the growth i n  VMT. A schematic o f  the t r a f f i c  safety system 
i s  presented i n  Figure 15. 

FIGURE 15 

Fatality System 



VMT and SAFETY operate i n  opposite direct ions i n  order t o  determine the f a t a l i t y  
level  . 
The f i n a l  evaluation model, combinin f a t a l i t i e s  as a function o f  VMT, SAFETY?and SPEED was estimated wi th  the f o l  owing resul ts:  

Thus, the steady state estimate o f  l i f e  savings a t t r ibu ted  t o  the 55 mph 
NMSL i s  627.65 per month (7,532 per year) f o r  1974-1979. The estimate f o r  
55 mph impact has been reduced t o  the magnitude o f  the estimate found i n  
equation (6), the SPEED only model. The necessity o f  adjust ing the estimate 
of 55 mph impact comes from the fact tha t  t h i s  estimate (-627.65) represents 
a steady state average over the t o t a l  period rather than a speci f ic  estimate . 
fo r  each year. I n  order t o  re f lec t  the dynamics o f  t r a f f i c  safety, the steady 
state estimate was adjusted i n  order to account f o r  v a r i a b i l i t y  i n  noncompliance 
between years. The analysis which follows uses f a t a l i t i e s  by speeding involve- 
ment for the years 1975-1979 t o  adjust t h i s  steady state estimate. Note 
also tha t  the coef f i c ien t  o f  VMT has increased t o  the more conventional magnitude 
o f  3.52. 

Indicat ions of Noncomliance w i t h  the 55 WH Speed L i m i t  

A review of the f a t a l i t i e s  i n  Figure 6, shows tha t  there has been an increase 
i n  1977-1979 compared to  the 1974 through 1976 level. Many changes i n  the 
t r a f f i c  safety level  occurred during the 1977-1979 time frame including increasing 
noncompliance wi th  the 55 mph NMSL. This section w i l l  address these issues 
i n  order t o  obtain the t rue e f fec t  of the 55 mph NMSL during 1976-1979. 

An analysis o f  f a t a l i t i e s  was conducted using data from the Fatal  Accident 
Reporting System (FARS) i n  an e f f o r t  t o  adjust the steady state estimates 
f o r  the e f fec t  of the 55 mph NMSL derived i n  the previous section evaluation 
model. The report ing o f  the var iable posted speed l i m i t  was not 100% complete 
as can be seen i n  Table 3. 

TABLE 3 



It i s  evident t h a t  the percent o f  known posted speed l i m i t  f a t a l i t i e s  has 
been increasing over the years. For the purpose of t h i s  analysis, the unknown 
f a t a l i t i e s  were red i s t r i bu ted  i n t o  posted speed 1 i m i t  categories based on 
the d i s t r i b u t i o n  o f  the 80-88 percent known f a t a l i t i e s  r e s u l t i n g  i n  a two- 
by-two tab le .  

The determi nation o f  speeding involvement i n  a f a t a l  it y  presented somewhat 
o f  a d i f f e r e n t  problem. The se lec t ion  process was based upon three data 
elements reported t o  FARS: 

(1) Posted speed l i m i t ,  

( 2 )  Pre-crash t r ave l i ng  speed, and 

( 3 )  Too fast  for conditions.* 

If the pre-crash t r ave l i ng  speed o f  any vehic le i n  a f a t a l  accident exceeded 
the posted speed l i m i t  by a t  l eas t  5 mph, those f a t a l i t i e s  were def ined t o  
be speeding involved. I n  the absence o f  e i t he r  posted or  t r a v e l i n g  speed, 
too f a s t  f o r  condi t ions was the determining factor. Tables 4A through 4E 
dep ic t  the output from the algorithm. 

TABLE 4A 

FATALITIES VS. POSTED SPEED LIMIT 


AND SPEEDING INVOLVEKNT 1975 


S P D I I Y V O L  P O S T E D  

f REOUEMC I ! 
P E R C E N T  ! 
R O U  P C 1  8 

COL PCT ' L E S S  l M l ! 5 5 * P M  RO!UNKMOYN ! 
'\ 5 s  ! A D S  ! ! T O T A L  

-----------------*--------*-.-..--.4.--.-.-.+ 

MO S P f t D l W  1WVO ' 114ld ! 1 ! 6 ! 30294 
! 25.64 ! 28.39 ! 14.01 ! 68.04 
! 37.69 ! 41.72 ! 20.58 ! 
! 2 3 ! 1 ! 71.75 ! 

-----------------+--------*--------*-.---.--+ 

S P t E O l h G  I M V O L U E  ' 5317 ! 8459 ! 2 4 5  ! 14231 


! 11.94 ! 16.51 ! 1 ! 31.96 
! 37.30 ! 5 3 ! 17.25 !' $1.77 ! 33.82 ! 28.25 ! 

* Too fast for condi t ions i s  d r i ve r  tac to r  44 i n  FARS. 



TABLE 48 

FATALITIES VS. POSTED SPEED LIMIT 


AND SPEEDIWG INVOCVEIENT 1976 


~ ~ E O U E W C V  ! 
PtnCEWT ! 
now PCT ! 
COL P C 1  ' L E S S  TMA !s5lPH IO!UNKWOYI ! 

'h 55 !ADS ! ! TOTAL 
"---------------*--.....-*--.-..-.*-.--.---+ 
MO S P E E D I N G  JNvO 	 ! 11714 ! 12751 ! 6326 ! SO817 

! 2 5 7  ! 26.02 ! 13.90 ! 67.70' 0 ! 41.39 ! 20.13 !' 3 ! 6 5 5 8  ! 71.01 ! 
----0------------*--.--...*..-.-.--+..-..---+ 

S P L L D l k 6  INVOLVF 	 ' 5627 ! 6 ! 2164 ! 16?06 
! 1 1 ! 14.71 ! 5 6 ! S2.30 
! Jb.90 ! 45.53 ! 17.17 ! 
! 31.62 ! 34.62 ! 21.99 ! 

-----------------.----.---+.-....-.4-.--.-

I01AL 	 17161 19450 8912 45523 
37.76 3 1 100.00 

TABLE 4C 

FATALITIES VS. POSTED SPEED L IM IT  


AND SPEEDIWG INVOLVEMENT 1977 


f IEQUEhC v # 


PCR C E ~ T  n 

ROY CCT ! 

COL P C T  !LEss I ~ A! s s n ~ n10 !UWIIOYI ! 


!N 55 !ADS ! ! TOTAL 
-..--.--------..-+---...--*...----- *....--.--+ 
NO S P t t o l ~ blnvo ! 12530 ! 14284 ! 1220 ! 32034 

! 26.17 ! 29.63 ! 10.90 ! 66.91 
! 1 ! 44.59 ! 16.30 ! 
! b6.65 ! 66.07 ! 69.99 ! 

-.+ 



TABLE 4D 

FATALITIES VS. POSTED SPEED L I M I T  


AND SPEEDIS INWKVEKNT 1978 


SPOIMVOL POSTED 

FREQUEkC v ' 
PERCEl T  ! 
ROY PC1 ! 
COL P C T  ! L E S S  ~ o ! u r r ~ o u rT N A ! ~ ~ ~ P N  ! 

! 5 !ADS ! ! TOTAL 
----------r-----r+r-------+--------+o---o---* 


NO sPEEoxn6 1wvO 	 ! 13192 ! 159a7  ! 4 2 5 8  ! 
! 27.40 ! 31.7b ! 8 0 6 4  ! 
! 40.52 ! 46.97 ! 12.91 ! 
! 3 ! 67.02 ! 68.97 !,---------.------*,-------+--------*------.-* 

SPEEDING JkVOLVE ' 6510 ! 1847  ! 1 9 1 4  ! 
! 12.93 ! 1 5 0 4 3  ! 3.81 ! 
! 39.96 ! 48.28 ! 11.76 ! 
! 32.07 ! 52.98 ! 31.03 ! 

-----------------*--------+---.----*-------o* 


TOTAL 	 20302 23854 6974 
40.36 47.40 12.2r 

TABLE 4E 

FATALITIES VS. POSTED SPEED L I M I T  


AND SPEEDING INVOLVEMENT 1979 


F REOUE NC V ' 

P E C C F N T  ! 

R O Y  PC1 ' 

C O L  PIT ' L E S S  t n r ! s s n r w  ~O!UMKMOUN ! 


! k  5 5  ! A D S  ! ! TOTAL 
- - - - - - - - - - - - - - - - - * - - - - - - - - . - - - r - - - - - - - - + - - - - - - - - +  

NO S P C t D l N G  I N V O  ' 14174 ! l S b 7 2  ! 4414  ! 34460  
! 2s -17  ! 50.72 ! 5 ! b7.54 

4 i . r i  ! 4 5 4  ! 12.81 !
' 6 7 - 2 9  ! 65.97 ! 74.76 !-----------------*--------,-----* 


SPEEOIhG INVOLVE ' b V C 8  ! 8085  ! 1 4 9 0  ! 16563  

! 1 3 . 7 0 !  1 5 6 5  2 . 9 2 !  32.46 
! 4 2 - 1 9 !  8 1 9 . 0 0 !
' 3 2 m ? l !  f b . O S !  21.21 ! 

-----------------*--------*.-------*-------.+ 
T O T A L  	 21362 2 3 7 5 7  5904  51023  

6 1 - 8 7  6 11.57 100m00 

Several observat ions are worth not ing:  

(1) 	The percent o f  speeding involved f a t a l i t i e s  f o r  a l l  posted speed 
l i m i t s  has remained r e l a t i v e ' y  constant  across t h e  years (31.96 --
32.30 -- 33.09 -- 37.37 -- 32.46); 

( 2 )  	 The same i s  t r u e  f o r  percent speeding invo lved w i t h i n  55 and l e s s  
than 55 posted roads; and 

( 3 )  	 The pel-cent unknown posted speed l i m i t  has been g radua l l y  d e c l i n i n g .  



The red i s t r i bu t i on  of unknown posted speed l i m i t  f a t a l i t i e s  y i e l d  the fo l low ing  
resu l ts  i n  Table 5. 

TABLE 5 

F a t a l i t i e s  the to speeding involvenent by posted speed l i m i t  

Nm-55 Change -55 Change 

Using the estimate for l i ves  raved due t o  the 55 rnph NMSL i n  formula (lo),
627.65, y ie lds  an annual reduction of approximately 7,532 l i v e s  saved per 
year. This estimate can be adjusted by using the f a t a l i t y  changes on 55 rnph roads 
from Table 5 fop 1976-1979 t o  a r r i ve  a t  the benefits i n  Table 6 below. 

TABLE 6 
Lives saved due to 55 lnph mSL 

I t  should be noted that  no reductions to  the 55 rnph impact should be made t o  
account f o r  f a t a l i t y  increases e i ther  on roads posted less than 55 rnph or  
on 55 rnph roads where speeding was not a contr ibut ing factor.  Therefore, 
f o r  the s i x  year period 1974-1979, almost 42,000 l i v e s  have been saved due 
t o  the slower, more uniform speeds resu l t i ng  from the 55 mph NMSL. 

Analvsis o f  S ~ e dand S ~D Chanaes 

Adjustment to model estimates f o r  changes i n  noncompliance were derived by 
analyzing changes i n  speeding involvement i n  f a t a l  accidents. I n  ordcr t o  
corroborate gbse estimates, speed data was analyzed. When the 55 rnph NMSL 
was imposed,d$ls e f fec t  should have been ref lected i n  the speed s t a t i s t i c s  
derived fm&;fbc FHMA speed monitoring system. This system's data was used 
t o  analyze f e s e  speed changes over time. Annual speed c e r t i f i c a t i o n  data 
for FY 1968-1979 was obtained. The average speed and 85th percent i le  speed 
f o r  the U.S. were used t o  determine: 

1. 	 I f  a considerable reduction i n  speed occurred t imely  t o  the imposit ion 
o f  the 55 mph NMSL; and 

2. 	 I f  any changes i n  speeds can be shown fo r  1976-1979, coinciding 
with changes i n  f a t a l i t f e s / f a t a l i t y  rate. 



These two determinations, t i e d  t o  comparable trends i n  f a t a l  i t ies, i n j u r i es ,  
f a t a l i t y  r a t e s  and i n j u r y  rates serve as a basis for  va l i da t i on  o f  the estimate 
o f  the number o f  l i ves  saved due t o  t he  55 mph NMSL. 

Trends i n  speed monitoring data for  1968-1979 were used t o  determine i f  the 
behavi or  o f  average speed and 85th percen t i l e  speed coincided w i t h  the imposi -
t i o n  o f  the 55 mph NVSL. Speed measureme~t data i s  obtained by FHWA from 
the States. For the years 1968-1975 speed data was reported on a FY basis 
t o  FHWA and represented measured speeds for  a l l  f r ee  f lowinq vehic les on 
main r u r a l  roads only. For FY 1976-1979 speed data was reported qua r te r l y  
t o  FHWA as par t  o f  the 55 ~nph speed l i m i t  monitoring program. Data f o r  these 
years represent measures of speeds of f ree-f lowing vehic les on "s t ra igh t ,  
l eve l  segments o f  a State 's highway system having a posted or  a1 lowable speed 
o f  55 mph," 15/ i.e., not r e s t r i c t e d  t o  main r u r a l  roads. Therefore, the 
annual f i g u r z  were obtained f o r  1976-1979 by averaging the qua r te r l y  data 
and are somewhat d i f ferent  from the pre-1976 data. Snme caut ion should be 
taken since pre-1976 data represents speeds on "main r u r a l  roadsu and post- 
1976 data represents speeds on "55 mph highways." 

Annual data f o r  1968-1978 was obtained fo r :  

average speed 
85 th  percen t i l e  speed 
t o t a l  f a t a l i t i e s  
t o t a l  i n j u r i e s  
i n j u r y  ra te  
I n t e r s t a t e  f a t a l i t i e s  
I n te r s ta te  i n j u r i e s  
I n t e r s t a t e  f a t a l i t y  ra tes 
I n te r s ta te  i n j u r y  r a te  

The ra tes i n  Table 7 are f a t a l i t i e s  and i n j u r i e s  per 100 m i l l i o n  VMT. Data 
f o r  f a t a l i t i e s ,  i n j u r i e s  and ra tes were obtained from the  FHWA pub l i ca t i on  
"Fatal and I n j u r y  Accident Rates" for  1975 16/ and 1976 17/. Data 
f o r  1977-1978 was estimated by FHWA based o r t r e n d s  i n  m a l i t i e s ,  i n j u r i e s  
and VMT f o r  e a r l i e r  years. 

I n  order to make the speed data trends comparable t o  the t rends f o r  f a t a l i t i e s  
and i n j u r i e s ,  indices were ca lcu la ted using 1973 as t he  base year (100) t o  
r e f l e c t  changes o f  the pre- and post-period imposi t ion o f  the 55 mph NMSL. 
Table 7 shows the data adjusted t o  r e f l e c t  1973 as t he  base year along w i t h  
the o r i g i na l  data. 

Based on Table 7 data, the f o l l ow ing  observations can be made: 

c Pvorage cpeeds, in;, - & " - speeds, t?r  I.,. r C a t a l i t y  r a t e  
and the  I n te r s ta te  f a t a l i t y  r a te  decl ined i n  1974-19/e, began t o  
increase i n  1977. 

o Total  f a t a l i t i e s  and I n te r s ta te  f a t a l i t i e s  decl ined i n  1974-1975, 
began t o  increase i n  1976. 



o 	 Total  f a t a l i t i e s ,  f a t a l i t y  rate,  I n t e r s t a t e  f a t a l i t i e s ,  I n t e r s t a t e  
f a t a l i t y  rate, and I n te r s ta te  i n j u r y  r a t e  exh ib i ted  a substant ia l  
drop (greater than ten percent) i n  1974 from 1973 levels.  The 
drop i n  average speeds was approximately f i v e  percent, f o r  85th  
percen t i l e  speeds, i t  was approximately 2 percent. 

Table 8 shows the d i s t r i b u t i o n  of f a t a l i t i e s  by highway systems f o r  1973-
1977. I n  1974, the I n te r s ta te  and Federal Aid Primary systems showed the  
largest  percent decreases i n  f a t a l i t i e s  from the  previous year. These systems 
would be where the 55 mph NMSL would have the most impact. For 1975, a l l  
systems except Federal Aid Secondary and Urban (FAS/U) cantinued decreases 
over the previous year. The increase i n  f a t a l i t i e s  f o r  FAS/U could be a t t r i b u t -  
able i n  pa r t  t o  the ant ic ipated FHWA highway system realignment 171 which 
r e c l a s s i f i e d  highways using funct iona l  c r i t e r i a  (usage cha rac te r i s t i c s )  instead 
o f  admin is t ra t ive  c r i t e r i a  (funding charac te r i s t i cs )  . The I n t e r s t a t e  and 
Federal A id  Primary systems showed percent increases i n  f a t a l i t i e s  f o r  bath 
1976 and 1977. The largest  percent increase i n  f a t a l i t i e s  i n  1977 was on 
the highway system almost exc lus ive ly  55 mph, i.e., the I n t e r s t a t e  system 
w i t h  a 17 percent increase. 



TAME. 7 
OUIGINCU, MTA 

Interstate Interstate 05th 

Year 
Amage 

Speed 
U.S. 

Fstal i t les 
Fata l i ty  

Rate 
U.S. 

Injurles 
Injury 
Rate 

Interstate 
Fatal i t l es  

FatalIty  
Rate 

Interstate 
InJur ies 

Injury 
Rate 

Percent 11 
Speed 



TABLE 8 
D is t r ibu t ions  o f  F a t a l i  t i e s  by Highway System, 1973-1977 

YEAR 

In ters tate Other FA 
Primary 

FA Secondary 
and Urban 

Non 
FA 

Year 
Totals 

SYSTEM TOTALS 19,173 84,801 75,354 62,700 242,028 
(5-yr. 

r a c h  c e l l  gives number o f  f a t a l i t i e s  and percent change from previous year. 

The d is t r ibu t ions  o f  f a t a l i t i e s  by highway system were analyzed using the 
chi  square tes t  s t a t i s t i c  18/. The calculated chi square value w i th  12 degrees 
o f  freedom was 527.7. Thexagnitude of the calculated value, which i s  s t a t i s t i -  
c a l l y  s igni f icant,  i s  due i n  part  t o  the magnitude o f  the values i n  the table. 
However, by observing the largest contr ibut ions t o  the ch i  square value, 
i t  can be seen where the greatest differences i n  the f a t a l i t y  d is t r ibu t ions  
1ie. 

For the highway systems, the In te rs ta te  and FAS/U f a t a l i t i e s  made the largest  
contributions t o  the chi  square s t a t i s t i c .  This was due t o  1973 In te rs ta te  
f a t a l i t i e s  being much qreater than fo l lowing years. The contr ibut ion from 
FAS/U i s  due to the increase i n  f a t a l i t i e s  f o r  1975 over 1974, again, probably 
a t t r ibu tab le  Ib the system realignment. For the year to ta ls ,  the. largest 
con t r i bu t i onb 'b  the ch i  square value were f o r  1975, which had the lowest 
f a t a l i t y  to ts#  o f  the f i v e  years, and f o r  1973, the highest f a t a l i t y  t o t a l  
for  the f i v e  years. 

This comparison o f  the f a t a l i t y  d is t r ibu t ions  by highway system demonstrates 
tha t  beginning w i th  1974 there was a considerable drop i n  the f a t a l i t y  level .  
I n  addition, the greatest reductions i n  f a t a l i t i e s  for 1974 occurred on those 
highway systems which would be most inpacted by the  55 mph NMSL -- the In te rs ta te  
and other Federal Aid Primary Systems. Also, the increase i n  f a t a l i t i e s  
i n  1977 i s  most evident i n  the change i n  f a t a l i t i e s  on the  In te rs ta te  --again 



the highway system most impacted by the 55 mph NMSL and consequently most 

aff ec ten by increasi ng noncompl iance. 


These charac te r i s t i cs  o f  the f a t a l i t y  d i s t r i b u t i o n s  by highway system can 

be matched t o  s im i l a r  behavior i n  the various speed measures. 


Table 9 contains the d i s t r i b u t i o n  o f  average speed f o r  the 50 States f o r  

FY 1976-1979. I n  FY 1976, approximately two years a f t e r  imposi t ion of the  

55 mph NMSL, 59% of the States had an average speed o f  less than 56.0 mph. 

I n  FY 1977 40% of the States had an average speed o f  less  than 56.0 mph. 

For FY 1978, t h i s  percentage decreased t o  30% o f  the States. For FY 3979, 

the  percentage increased t o  54% of the States. 


TABLE 9 

Average Speed 


Distribution o f  States 

Percent o f  States 

less than 56.0 mph 59% 


These proport ions were tested f o r  year t o  year d i f ferences using the parametric 

t es t  ( t  t e s t )  f o r  differences i n  proport ions 18/ and compared t o  the normal 

d i s t r i b u t i o n  c r i t i c a l  value f o r  5% leve l  o f  s m i f i c a n c e .  There was a s i g n i f i -  

cant difference i n  the proport ion o f  States f o r  FY 1976 vs. FY 1977. No 

other d i f ferences were s i gn i f i can t .  


Table 10 shows the d i s t r i b u t i o n  o f  85th pe rcen t i l e  speed f o r  the States f o r  

FY 1976-1979. I n  FY 1976, 44% o f  the  States had 85th pe rcen t i l e  speeds o f  

less than 61.0 mph. For FY 1977 t h i s  propor t ion o f  States was 34%, decreased 

t o  30% fo r  FY 1978, and increased t o  46% f o r  FY 1979. These proport ions 

were also tested f o r  year t o  year d i f ferences a t  5% l e v e l  o f  s ign i f icance.  

There was a sign ifican t  d i f fe rence  between the  propor t ion of States w i t h  

85th percen t i l e  speeds o f  less than 61.0 mph f o r  FY 1978 vs. FY 1979. No 

other d i f ferences were s i gn i f i can t .  




TABLE 10 
85th Percen t i l e  Speed 

D i s t r i b u t i o n  of  States 

RangeFlph 

Percent o f  States 

less than 61.0 rnph 44% 


Table 11 shows the d i s t r i h u t i o n  o f  States f o r  percent exceeding 55 mph f o r  

FY 1976-1979. The proport ion o f  States w i t h  50% o f  the vehic les and above 

exceeding 55 rnph was 64% i n  FY 1976, increased t o  78% i n  FY 1977, t o  84% 

i n  FY 1978, and decreased t o  70% i n  FY 1979. Therefore i n  FY 1977 and FY 

1978, a larger  number of States had compliance leve ls  o f  50% o r  lower. These 

proport ions were tested f o r  year t o  year d i f ferences.  The d i f ference i n  

the proport ions f o r  FY 1978 vs. FY 1979 was s i gn i f i can t  a t  t he  5% l e ve l  o f  

s ign i f icance.  


TABLE 11 

Percent Exceeding 55 MPH* 


D i s t r i b u t i m  o f  States 

Below 30% 
30-39% 
40-49% 
50-59% 
60-693 
70-79% 
80-89% 

*Conpi 1ed from FHWA Speed Sumnaries 
f o r  the 50 State f o r  FY 1976-79. 



During 1976-1978, a large propor t ioq o f  States experienced increases i n  t h e i r  
dverage speed, 85th percen t i l e  speed, f a t a l i t i e s ,  and f a t a l i t y  rates.  Table 
12 shows those States w i t h  increases f o r  1976-1978 ( f a t a l i t y  r a t e  data not 
ava i l  able f o r  1979). 

TABLE 12 
1976 vs. 1978 

No. o f  States w i t h  

No 
Change Increase Decrease 

Average Speed 4 32 14 

85th  Percen t i l e  Speed 9 27 14 

F a t a l i t i e s  12 32 6 

F a t a l i t y  Rates 8 24 18 

From 1976-1978, 32 States' average speed increased, 27 Sta tes '  85th percen t i l e  
speed increased, 32 States '  f a t a l i t i e s  increased, and 24 States '  f a t a l i t y  
r a t e  increas.:?. 

Tables 13A-13D show those States t h a t  experienced increases i n  average speed 
and 85th percen t i l e  speed w i t h  increases i n  f a t a l i t i e s  and f a t a l i t y  ra tes  
f o r  1976-1978. I n  Table 13A, 21 States experienced both an increase i n  t h e i r  
average speed and an increase i n  f a t a l  i t i e s .  I n  Table 138, 17 States experienced 
and increase inaverage  speed and the f a t a l i t y  ra te .  I n  Table 13C, 17 States 
had increases i n  85th percen t i l e  speed and f a t a l i t i e s .  I n  Table 130, 15 
States had increases i n  both 85th percen t i l e  speed and the f a t a l i t y  rate.  

TABLE 13A 
AVERAGE SPEED 

F No 
A Change Increase Oecrea se To ta l  
T 
A No Change 0 8 4 12 
L 
I Increase 3 21 8 32 
T 
I Decrease 1 3 2 6 
E 
S Tota l  4 32 14 50 



TABLE 138 
AVERAGE SPEED 

No 
Change Increase Decrease Tot a1 

No Change 1 5 2 8 

Increase 1 !7 6 34 

Dec yea se 2 !0 6 18 

Tot a1 4 32 !4 50 

TABLE 13C 
85TR PERCENTILE SPEED 

No 
Change Increase Decrease Tota1 

Flc Change 2 7 3 12 

Increase 6 17 9 32 

Decrease 1 3 2 6 

Tota1 

TABLE 13D 
85TH PERCENTILE SPEED 

Change Increase Decrease Tota1 

A 
T R No Chanae 1 4 
A A 
L T Increase 3 15 
I E 
T Decrease 5 8 
Y 

Tota1 9 27 

3 8 

6 24 

5 18 

14 50 

I n  add i t ion t o  a large propor t ion o f  States (32/50) exper iencing an increase 
i n  the averaqe soeed, a large proport ion o f  States has also experienced an 
increase i n  the percentage o f  vehic les exceeding 55 mph, i.e., a decrease 
i n  the percent compliance. The average percent compliance was obtained hy

' averaging the qua r te r l y  values f o r  each State. 

The ranae and median o f  the averane speed d i s t r i b u t i o n s  and the 85th pe rcen t i l e  
speed d i s t r i bu t i ons  fo r  FY 1976 - FY 1979 are shown below. The median o f  
average speed values increased i n  FY 1977 and FY 1978, decreased f o r  FY 1079. 
A s im i la r  r e s u l t  occurred w i t h  the  85th pe rcen t i l e  speed. 



TABLE 14 

Ranges of Speed Measures (WH) 

Average Speed 

Minimum 
Median 
Max imuw 

85 th  Percen t i l e  Speed 

Minimum 
Median 
Maximum 

From these observations of the d i s t r i bu t i ons  o f  the speed measures for  t he  
States i t can be seen tha t  the increases i n  average speed, percent exceeding 
55 mph, and 85th percen t i l e  speeds were concurrent w i t h  increases i n  f a t a l i t i e s .  

Table 15 shows the d i s t r i bu t i ons  o f  average percent compliance f o r  FY 1974- 
1979. The median of the  d i s t r i b u t i o n  o f  the  States '  percent compliance de-
creased i n  FY 1975, increased i n  FY 1976, and decreased i n  FY 1977 and 1978. 
However, i t  appears t ha t  more States are i n  the  ranges o f  30% t o  49% compl iance, 
beginning w i t h  FY 1977. There appears t o  be a s h i f t  downward i n  compliance 
leve ls  as evidenced by the larger compliance i n t e r v a l s  (50% compliance and 
above) having fewer States. 

TABLE 15 

AVERAGE PERCENT C W L IANCE 


FY 1974-1979 


I n t e r v a l  

Be1 ow 30% 
30-39% 
40-49% 
50-59% 
60-69% 
70- 79% 
^'q ?7d Above 

Minimum 
Median 
Maximum 

* Data from 40 States. 
+*Data from 29 States. 



Tables 16A and 168 show those States t ha t  experienced decreases i n  percent 
compli ance and increases i n  f a t a l  it i e s l f a t a l  it y  ra tes  f o r  1976-1978. Twenty-
two States t h a t  experienced a decrease i n  the  compliance l eve l  (i.e., an 
increase i n  the percent o f  vehic les exceeding 55 mph) -also experienced an 
increase i n  f a t a l i t i e s .  

Seventeen States experienced a decrease i n  the compliance l eve l  and an increase 
i n  the f a t a l i t y  r a t e  1976-1978. Therefore, the  s h i f t  downward i n h e  States '  
compliance l eve l s  appears t o  be associated w i t h  increases i n  f a t a l i t i e s  and 
f a t a l i t y  rates.  

TABLE 16A 
X C o w liance 

N0 
Change Increase Decrease Tota l  

T Increase 

I
-

E Decrease 0 3 3 6 

S 


Tota l  0 17 33 50 


TABLE 168 
S Collpl i  ance 

No 
Change Increase Decrease Tota l  

F 
A 	 No 
T R 	 Change 0 3 5 8 
A A 
L T  	Increase 0 7 17 24 
I E 
T 	 Decrease 0 7 11 18 
Y 

Tota l  ' 0 17 33 50 

The analysis of the impact of the 55 mph NMSL has been conducted i n  th ree  
phases. I n i t i a l l y ,  the global  model was developed as a s t a r t i n g  po in t  t o  
assess the magnitude o f  the e f f ec t  o f  the reduced speed l i m i t  dur ing 1974-
1979. This pointed t o  the fo l lowing conclusions: 

o 	 The in t roduc t ion  of safe ty  improvements f o r  the vehicle, d r i v e r  
and the environment has been genera l ly  e f f e c t i v e  i n  ma in ta in ing  
the leve l  o f  f a t a l i  t i es ,  o f f s e t t i n g  the expected increases due 
t o  increased exposure (VMT). 



o 	 The i n i t i a l  impact o f  the 55 mph NMSL was f a i r l y  constant f o r  the 
years 1974-1 975. 

o 	 D u r i n g t h e p e r i o d 1 9 7 6 - 1 9 7 9 t h e r e w a s s i a n i f i c a n t  upwardgrowth 
i n  f a t a l i t i e s ,  as compared t o  1974-1975. 

The second-phase o f  the analysis was an inves t iga t ion  of what factors con t r ibu t -
ed t o  the increase i n  f a t a l i t i e s  i n  1977-1978. This led  t o  an analysis o f  
f a t  a1 it i e s  due t o  speeding involvement by posted speed 1 i m i t roads. From 
t h i s  analysis, adjustments were made t o  the evaluat ion model estimates, t o  
account f o r  the e f f e c t  o f  noncompl iance. The reconci 1 i a t i on o f  these fac to rs  
appears i n  Table 17. 

TABLE 17 

MODEL RECOWCILIATION (1ives saved) 

55 mph NMSL 7,532 7,532 7,532 7,532 7,532 7,532 
Noncompliance w i t h  55 -316 -738 -1,109 -1,078 
Tota l  l i v e s  saved due 
t o  55 nph NMSL 

-	 rn m - 6 , -
Based on the ana ly t ic  formulat ion on paqe 23, 8 QW rr-ci!ec:e ivtev1:al f 3 r  
55 mph impact on monthly f a t a l i t i e s  i n  1974-1975 would y i e l d  (597,658). 
The value 627.65 per month or  an annual 7,532 i n  Table 17 represents the 
best estimate o f  the 55 mph NVSL impact on the reduct ion i n  f a t a l i t i e s .  
I t  should be remembered t ha t  the adjustments made i n  phase I 1  and r e f l e c t e d  
i n  Table 17 are the r e s u l t  of the analysis o f  f a t a l i t i e s  by speedina involvement 
and posted speed l i m i t  from FARS. 

The t h i r d  phase consisted of analyzing the speed moni tor ing data t o  inves t iga te  
55 mph compliance over time. This analysis showed tha t :  

o 	 Retween 1977-1978 there was a s h i f t  downward i n  compliance l eve l s  
f o r  the i nd i v i dua l  States. 

o 	 The averagespeedand t h e 8 5 t h p e r c e n t i l e s p e e d ,  a f t e r  reaching 
a low i n  1976 began t o  r i s e  i n  1977. 

o 	 From 1976-1978, 32 States '  average speed increased. 

o 	 From 1976-1978, 27 States '  85th percen t i l e  speed increased. 

o 	 From1976-1978, 22 States experienced a decrease i n  compliance 
leve l  and -an increase i n  f a t a l i t i e s .  

The resu l t s  o f  the phase three m a l y s i s  appear t o  va l ida te  the model adjustments 
derived i n  phase two. 



I n  conclusion, the  55 mph NMSL i s  one o f  the most e f f e c t i v e  countermeasures 
t o  have been used i n  reducing f a t a l i t i e s .  The e f f e c t  o f  the 55 mph NMSL 
on f a t a l i t i e s  depends heavi ly upon the compliance leve l  present on the Nation's 
roads. 
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